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APPENDIX G

LISTING OF MUNICIPAL SOLID WASTE LANDFILL
ORGANIZATIONS AND RELATED SERVICE PROVIDERS



Listing of Municipal Solid Waste Landfill Organizations
and Related Service Providers

Solid Waste Association of North America
{SWANA)

P.O. Box 7219

Silver Spring, MD 20910-7219

Contact: Michael Chisen

Phoné: (301) 585-2989

Fax: (301) 585-7068

Environmental industry Associations (EIA)/
National Solid Wastes Management
Association (NSWMA)

4301 Connecticut Avenue, NW

Suite 300

Washington, DC 20008
Contact: Ed Repa
Phone: (202) 244-4700
Fax: (202) 966-4818

Association of State and Territorial Solid
Waste Management Officials (ASTSWMO)
Hall of States

Suite 343

444 North Capitol Street, NW
Washington, DC 20001

Phone: (202) 624-5828

Fax: (202) 624-7875

National Business Industries Association
122 C Street, NW

Fourth Floor

Washington, DC 20001

Phone: (202) 383-2540

Fax: (202) 383-2670

Department of Energy Regional Biomass
Energy Program

Office of National Programs

U.S. Department of Energy

1000 Independence Avenue, S.W.
Washington, D.C. 20585

Contact: N. Michael Voorhies,
National Coordinator
Phone: (202) 586-9104

American Public Works Association
1301 Pennsylvania Avenue, NW
Suite 501

Washington, DC 20004

Contact: Sarah Layton
Phone: (202) 347-0612

Fax: {202) 737-9183

Regional Biomass Energy Programs:

Northeast Region
Richard Handley, Program Manager
CONEG Policy Research Center,

Inc.

400 North Capitol Street, NW
Suite 382 '
Washington, DC 20001
Phone: (202) 624-8454
Fax: (202) 624-8463

Northwest Region

Jeff James, Program Manager
U.S. Department of Energy
Seattle Regional Support Office
905 NE 11th Avenue

Portland, OR 97232

Phone: {503) 230-3449
Fax: (603) 230-4973

Saptember 1996



Regional Biomass Energy Programs

{continued):

Great Lakes Region

Frederick J. Kuzel

Council of Great Lakes Governors
35 East Wacker Drive #1850
Chicago, IL 60601

Phone: (312) 407-0177

Fax: (312) 4070038

Southeast Region

Philip Badger, Program Manager
Tennessee Valiey Authority

435 Chemical Engineering Building
Muscie Shoals, AL 35660

Phone: (205) 386-3086

Fax: (205) 386-2963

Western Region

Dave Swanson

Western Area Power Authority
1627 Cole Boulevard

P.O. Box 3402

Golden, CO 80401

Phone: (303) 231-1615
Fax: (303) 231-1632

Septernber 1996
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£ United States Air and
v : Environmental Protection Radiation EPA 430-K-94-014
Agency {6204-J) November 1994

Landfill Methane and
Clean Air Act Opportunities

incentives from the Acid Rain Program

Photo courtesy of New England Electric
Systemn

The environmental benefits of generating electricity from landfill
methane now have an added, quantifiable value. Through an innovative
system of tradeable emission allowances, Title IV of the Clean Air Act
has increased the value of electricity generated from landfill methane.

A
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Methane gas emissions from our country’s growing landfill sites are a serious
threat to greenhouse gas stabilization. Capturing methane from landfill sites for
electrical generation serves both economic and environmental goals. Landfill
methane is already a cost-effective energy resource in many areas of the country.
The Clean Air Act incentives will further enhance the cost-effectrveness of landfill

methane energy pro;ects.

o The Clean Air Act Incentives

The 1990 Clean Air Act Amendments
call for a 10 million ton annual reduction
in national SO, emissions from 1980
levels. This program creates a new
tradeable commodity, the SO, emission
allowance. Each allowance represents
an authorization to emit one ton of SO,
{i.e., a unit that emits 5,000 tons of SO,
must hold atleast 5,000 allowances that
are usable that year). By avoiding the
emission of SO, with landfill methane
systems, utilities will both earn and save
tradeable emission allowances. And
these emission allowances have a real
market value.

To promote pollution prevention, Title [V
of the Clean Air Act includes two
incentives for energy efficiency and
renewable energy. These incentives
are:

1. Avoided emissions

2. Conservationand Renewable Energy
Reserve

Avoided emissions is perhaps the most
lucrative of the incentives; each ton of
SO, avoided through the generation of
electricity from landfill methane saves
one emission allowance. Allowances
are saved at the utility’s own rate of

emissions. The avoided emissions
incentive is automatic; there are no
application or verification requirements.

The Sonoma County. ffuma g landfill gas-to-energy
facility. Photo courtesy of Landfill Energy Systems.

The Conservation and Renewable Energy
Reserve is a special bonus pool of
300,000 allowances set aside to reward
new initiatives in technologies such as
landfill methane. For every 500 MWh of
electricity generated through landfill
methane systems, a utility earns one
allowance from the Reserve.

For more information on these incentives,
see Energy Efficiency and Renewable
Energy: Opportunities from Title IV of
the Clean Air Act.’

1. US EPA, Energy Efficiency and Renewable Enargy: Opportunities from Title IV of the Clean Air Act. Document no. EPA
430-R-24-001, February 1994, To obtain a copy, contact the Acid Rain Hotline at (202) 2233-9620.

s



Valuing the Incentives

In generali, the value of the Clean Air Act  The market for tradeable emission
incentives will be the number of allowances is continuing to evolve. A
allowances earned or saved by the landfill recentreportissued by the Electric Power
methane instaliation muitiplied by the Research Institute (EPRI) indicates that
market price of an SO, emission pricescouldrisefrom $250 per aliowance
allowance. The hypothetical example in 1995 to $480 per allowance in 2007.2
below illustrates the potential savings Price signals are also being provided by
from the Clean Air Act incentives.? private trades and trading exchanges.

7 mw;asveo'hmyr <085 < 52122 MW
52,122 MWh/yr + S00:MWh/allowance = 104. allow.fyr msool”
$250!aumx 104 alowancesm 326M I

. Thus, iormes:xywsfrom 19941!wough 1999 ﬂ‘neuﬁlitv-'

. could eam $156,000 from the: Reserve alone. ‘However, -

l.-hrﬂﬁllmﬂmewﬂmnﬁmtoaddvakzmﬂnyearzm":; =
and beyond through the avoided emissions incentive. - And- -
emewwﬁsﬂmamdedmmwﬂlbewmmman

.those from the FAeserve.-

.00

wooi”

A s 202 obe SN0 N4

Assumtgﬂ-leutiitysmgamlmteofso ermss-msas 1.21hsfmth|.l {the emiission limit forthe Acid Rain’
Program) and a typical heat rate of 10,000 Bu/kWh, the value of avoided emissions: in the.year 2000 is:

1.2 bs/mmBtu x 10,000 Buf/kWh:x mmBtu/1,000,000 B = 0.012 ths/kWh :
52,122,000 KWh x 0.012:ibsAWh x 1'ton/2000 Ibs = 313 tons = .'313aﬁowanoes :
313 allowances X $340!allowm = $106,420 ' : .

= Assuming a .20 year. mectﬁfeanda 6% dscomtiactor ﬂaenetpmttvalue of the r:!eanAirAct'
- maetmvesfatﬂuslaﬂdﬁllmeﬂmpmpetts$980000 o _

Smhndﬁllmeﬂwwmaloal raswrce,mmmon Iossesamreduced andﬂusﬁrﬁaalmproveme
prqect‘saoﬂ-effeehvm ' A ;

2. For 3 more detailed explanation of the calcuiations in this example, contact the Acid Rain Hotine at {202) 233-9620 and
ask for the Landfiil Methane Example.

3. EPRI, integrated Analysis of Fuei, Technology and Emission Allowance Markets: Heetrie Um':ry Responses to the Clean
Air Act Amendments of 1950, Report no. TR-102510, August 1992, p. 1-20.
1985 2000 2003 2007
Price [$/ton) $280 §340 $400 $480



Complying Cost-Effectively

Landfill methane resources can be cost-
effective components to an integrated
compliance strategy by:

+ Compiementing or offsetting the use
of other compliance strategies such
as fuel-switching;

+ Delaying or eliminating the need for
expensive alternative strategies such
as scrubbing;

+ Helping to avoid the noncompliance
penalty of $2,000 per ton of SO,; and

¢ Increasing revenues through the sale
of extra allowances.

The extent to which the Clean Air Act
incentives affect the financial outlook of
landfill methane systems will depend
upon each utility’s own circumstances.
Utilities that currently emit high levels of
S0, can benefit significantly from the
incentives. However, even utilities
already in compliance can benefit from
the revenues generated from extra
ailowances.



Benefiting the Environment

Emissions from fossil fuel generation
harm waters and forests, endanger animal
species, accelerate the decay of buildings
and monuments, and impair public health.
In many sensitive lakes and streams
acidification has completely eradicated
fish species.

Research has pointed to the increased
health risks from particulate matter, which
includes sulfates and other pollutants
emitted during the combustion of fossil
fuels. A recent study by Harvard
University’s School of Public Health linked
these emissions to higher mortality rates
and lung dysfunction in children and
other sensitive populations.*

Emissions from fossil-fuel sources have d

many forssts.

Electricity generated fromiandfilimethane
heips combat not only acid rain, but
other environmental harms as well,
including global climate change. Landfill
methane systems avoid emissions of
SQ,, toxics, and particulates, as well as
the production of ash and scrubber
sludge.

Electricity generated fromiandfill methane
will also help minimize emissions affecting

giobal climate change. Not only does
this resource offset emissions from fossil
fuel energy generation, but it also
prevents the escape of methane gas, a
greenhouse gas that is over 20 times
more potent than carbon dioxide. Every
10,000 kilowatt hours of electricity
generated from Ilandfill methane is
equivalent to:°

Planting 23,680 Trees per Year, 0

et

-

g o S
Eliminating 360 Barrels of Crude Oil

Landfill methane systems can be cost-
effective solutions for simultaneously
eliminating muitiple poliutants. Rather
than installing costly controls for each
poliutant, landfill methane technology
can be a3 solution for many poliutants.
Landfill methane systems also provide
insurance against the risk of future
environmental regulations, including
regulations on greenhouse gas emissions.

The real, quantifiable value of the Clean
Air Actincentives can maxirmize a utility’s
overall cost-effectiveness in serving its
customers and protecting the
environment.

4. Dockery, Douglas W., et al., An Association betwaen Air Poliution and Mortslity in Six US Cities, The New Englar;d Journal

of Medicine, vol. 329, no. 24, December 9, 1¥93, p. 1753-8.

%, Based on the 1990 average COQ, emission rate for US utility generaton.
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ons which ‘would

diexide .emi

- power generation. ..Each.day the . : S
-project directly destroys more than 2 million cubic feet of methane, apotent greenhouse
-gas. o L S T R

Detroit Edison’s involvement with 120-acre Sonoma Central landfill in California.is

. relatively new. Through a subsidiary, landfill gasiscoliected, cleaned, compressedand.

- delivered. as fuel to-a plant producing 3.2 megawatts. Sonoma County, owner of the
facility, has been selling the electricity since May 1993. The facility uses about 1,200
cubic feet per minute of landfill gas to produce its power.

“The Riverview and Sonoma -’facilitiés are licensed to operate well into-the 21st cénmry.

. Their success has prompted Detroit Edison to:pursue?s'imﬂa'r'ventures in Florida, lilinois, =

" Texas, Ohio, and elsewhere in Michigan.







APPENDIX J

GLOSSARY OF TERMS



Glossary of Terms

AFFECTED LANDFILL: Landfills that meet criteria set by the EPA under authority of Title | of
the Clean Air Act for capacity, age, and emission rates; affected landfills are required to collect
and combust their landfill gas

ATTAINMENT AREA: A geographic region that meets National Ambient Air Quality Standards
(NAAQS) for specific air pollutants

AVOIDED COST: The cost a utility would incur to generate the next increment of electric
capacity using its own resources; many landfill gas projects' buyback rates are based on avoid-
ed costs

BASELOAD: A term referring to the energy use of a facility that has a consistent, year-round
need for energy; baseload can also refer to the minimum amount of electricity supplied to a
facility on a continuous basis

BEST AVAILABLE CONTROL TECHNOLOGY (BACT): The most stringent technology available
for controlling emissions; major sources are required to use BACT, unless it can be demon-
strated that it is not feasible due to energy, environmental, or economic reasons

BUYBACK RATE: The price a utility will pay a third party supplier for electricity or gas

CAPACITY FACTOR: The ratio of the energy produced by a piece of equipment during a given
time period to the energy the unit could have produced if it had been operating at its full rated
capacity

CAPACITY PRICE: The fixed price in $/kW a utility pays a third party supplier for a guaranteed
availability of generating capacity; capacity price is based on the capital costs of a generating
unit

CAPITAL CHARGE RATE: A number used to convert the installed cost of a power project into
a levelized capital cost that can be charged to the project in each year of the project life

CAPITAL COST: The total installed cost of equipment, emissions control, interconnections, gas
compression, engineering, soft costs, etc. for landfill gas projects

COGENERATION: The consecutive generation of useful thermal energy and electric energy
from the same fuel source

COMBINED-CYCLE: Technology in which waste heat from a gas turbine is used to produce
steam in a waste-heat boiler; the steam is then used to generate electricity in a steam tur-
bine/generator

CONDENSATE: Liquid formed when warm landfill gas cools as it travels through the collection
system

COST OF CAPITAL: The cost to a company of acquiring funds to finance the company's capi-
tal investments and operations
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DEBT COVERAGE RATIO: Ratio of operating income to debt service requirement, usually cal-
culated on an annual basis

DEBT SERVICE REQUIREMENT: Monthly requirement to meet the principal and interest
amounts of a loan

DISPLACEMENT SAVINGS: Savings realized by displacing purchases of natural gas or elec-
tricity from a local utility by using landfill gas

EPC FIRM: A company that provides engineering, procurement, and construction services

FLARE: A device used to combust excess landfill gas that is not used in energy recovery;
flares may be open or enclosed

GREENHOUSE GAS: A gas, such as carbon dioxide or methane, which contributes to global
warming

GROSS POWER GENERATION POTENTIAL: The installed power generation capacity that
landfill gas flows can support

HEAT RATE: A measure of generating unit thermal efficiency, expressed in units of Btu/kWh
LOWEST ACHIEVABLE EMISSIONS RATE (LAER): The most stringent technology available

for controlling emissions; major sources are required to use LAER (cost is not a consideration
in determining the LAER technology)

MAJOR SOURCE: New emissions sources or modifications to existing emissions sources that
exceed NAAQS emission levels

METHANE (CH,): The major component of natural gas and landfill gas; produced in landfills
when organic matter in waste decomposes

METRIC TON: Measurement of mass; one metric ton equals one megagram (Mg)

MINOR SOURCE: New emissions sources or modifications to existing emission sources that
do not exceed NAAQS emission levels

NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS): Air quality standards, established
by the Clean Air Act, for six criteria pollutants

NET PRESENT VALUE (NPV): The amount of money, that if invested today at a given rate of
return, would be equivalent to a fixed amount to be received at a specified future time

NEW SOURCE REVIEW (NSR): Process by which an air quality regulatory agency evaluates
an application for a permit to construct a new generating facility

NONATTAINMENT AREA: A geographic region designated by the EPA that exceeds NAAQS
for one or more criteria pollutants

September 1996



NON-METHANE ORGANIC COMPOUNDS (NMOCs): Compounds found in landfill gas which
affect human health and vegetation; NMOCs include several compounds that are known car-
cinogens to humans

PARASITIC LOAD: The electric load required to run generation equipment; contributes to the
difference between gross and net output

PREVENTION OF SIGNIFICANT DETERIORATION (PSD): Regulations designed to limit the
increase of criteria air pollutants in attainment areas

PRO FORMA: A computer model of project cash flows over the life of the project, usually con-
taining several standard items

PROJECT FINANCE: A method for obtaining commercial debt financing for the construction of
a facility where lenders look to the creditworthiness of the facility to ensure debt repayment,
rather than to the assets of the project developer

PUMP TEST: A procedure used to determine the gas generation rate of a landfill; it involves
drilling test wells and installing pressure probes

PUBLIC UTILITIES REGULATORY POLICIES ACT (PURPA): Act that requires utilities to pur-
chase the electric output from QFs at the utility's avoided cost

QUALIFYING FACILITY (QF): A cogenerator or small power producer, as defined by PURPA,
that is entitled to special regulatory treatment; utilities are required to purchase the electrical
output from QFs at the utility's avoided cost

RATE OF RETURN (ROR) ON EQUITY: Financial measurement used to judge the percent of
return on equity capital used in business

RENEWABLE ENERGY PRODUCTION INCENTIVE (REPI): Incentive established by the
Energy Policy Act, that is available to renewable energy power projects owned by a state or
local government or nonprofit electric cooperative

REQUEST FOR PROPOSALS (RFP): A solicitation by a utility for project proposals
ROYALTIES: Compensation given to a landfill owner for gas rights

SENIOR DEBT LENDER: Institution or person who lends money with the intention that the
debt will be repaid before project earnings get distributed to equity investors

SOFT COSTS: Transaction and legal costs, escalation during construction, interest during con-
struction, and contingency costs associated with a project

STANDARD OFFER: A power purchase agreement, sanctioned by the state utility commission,
that is typically based on avoided costs

SUBORDINATED DEBT: Money that is repaid after any senior debt lenders are paid and
before equity investors are paid
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VOLATILE ORGANIC CHEMICALS (VOCs): Chemicals found in landfill gas that are contribu-
tors to smog

WHEELING: The transmission of electricity owned by one entity using the facilities owned by
another entity (usually a utility)
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